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ABSTRACT 

To account for vowel alternations in forms such as 
divine-divinity^ Chomsky and Halle propose the Vowel Shift Rule and 
other rules. This study experimentally assesses the psychological 
validity and generality of these rules b^' testing the productivity of 
vowel alternation. Subjects were required, in a meaningful sentence 
context^ to produce a novel derived form by selecting one of two 
suffixes and affixing it to a base word (for example, maze ♦ Ic/ity, 
concrete ♦ ify/ic). Items were presented aurally and, in some 
conditions, orthographlcally as well. Results were consistent: 90 
percent of all responses showed no vowel change. Less than four 
percent exhibited the Chomsky and Halle predicted vowel changes* The 
validity of the Vowel Shift Rule is, therefore, highly dubious. 
(Author/RB) 
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To account for vowaX altarnafclona in forma auch aa dlvl,na -divin- 
ity, Chomaky ft Halla (CfcH) propoaa tha Vowal Shift Rule (VSR) 
and otbar rulaa. Thia atudy axparimantally aaaaaaaa the paycho- 
legical validity and ganarallty of thaaa rulaa by taating tha 
productivity of vowal altarnation. Subjacta wara raquirad, in a 
meaningful aantanca contaxt, to produca a noval darivad form by 
aalaccing ona of two auffixaa and affixing it to a baaa word, 
a.g. . i£/iiZ. cone^f f + ^•'f* Pr*i«ntad 

•uirally and in aona conditiona, orthographically , aa wall, 
ftaaulta wara conalatantJ 90X of all ra^ponaaa ahowad no vowal 
ehanga. Laaa than UX axbibitad tha CAH pradictad vowal changaa. 
Tba validity of tha VSR ia, tharafora, highly dubioua. 



NOTE: 



Papers based on this article were presented at the 
summer meeting of the Linguistic Sooiety of America 
in Ann Arbor, Michigan 1973, and at the annual convention 
cf the American Psychological Association in Montreal, 
Quebec, August 1973. 
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THE PSYCHOLOGICAL VALIDITY OF 
CHOMSKY & HALLE'S VOWEL SHIFT RULE^ 
DANNY D. STEINBERG & ROBERT K. KROHN^ 
University of Hawaii 
In recent years the Chomsky and Halle analysis of English 
phonology has become the leading theory of the English sound 
system. Beslces having a profound effect upon linguists, the 
theory is now influencing educators concerned with the teaching 
of reading and spelling (Wardhaugh, 1969; Carol Chomsky, 1970) 
and the teaching of English phonology (Schane, 1970). Despite 
the many compelling aspects of Chomsky and Halle's description 
of English, there is, however, reason to believe that certain 
Important features of their phonological analysis . along with the 
inferences they make from that analysis regarding the nature of 
English orthography and the nature of the reading process, may 
not be valid. The principal aim of the research to be reported 
here is to assess empirically the validity of particular crucial 
aspects of Chomsky and Halle's phonological theory. 

The inveetlgations of Chomsky and Halle (1968) into the 
sound system of English have led them to posl t . certain highly 
abstract underlying phonological representations for lexical 
items, and to posit a set of phonological rules which assign 
a phonetic representation to these items. Some of the most im- 
portant rules in the CiH system are those concerned with the 
vowel alternation of base and derived forms. Primarily because 
vowel alternations appear in a number of caaei of such related 
words as dlv.lnt-dlvlnity . extreme-extremity, and gr^va-gravity . 
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and because this relationship can be specified with a Vowel Shift 
Rule (VSR) and certain other rules. C&H claim that speakers of 
English have internalized a VSR and operate in accordance with 
It In the production and understanding of lexical Items. 

Such a rule as the VSR plays an extremely Important role In 
the C&H system of phonology. Since the VSR la regarded by C&H 
as a general rule. It applies to any lexical Item having the 
requisite structural description, unless the Item Is marked as 
an exception. Underlying phonological representations (UPRs) 
are posited In order to accommodate the application of the VSR 
so that the expected phonetic representation will be generated. 
An Invalid VSR would demand an extensive revision of a great many 
of the C&H underlying rhonologlcal forms. 

According to the C&H analysis, phonetically different vowels 
in certain closely related words are derived from a common under- 
lying abstract vowel. For example, the second vowels In the relatec 
words extre me and extremity are phonetically [TV] and [e], 
respectively. The abstract representation of both of these vowels 
is, howevsr, the phoneme /e/ . In the case of extreme, the under- 
lying lei undergoes C&H's Dlphthonglzatlon Rule (e ■> ev) and then 
their Vowel Shift Rule (eV - TV). In the case of extremity ,, the 
underlying /e/ undetRoes a lax:«ng rule (e e) . The processes 
for other such pairs of words, e.g., dlvine-dlvini ty , sane-sanity, 
are similar. For all uhese. C&H posit abstract underlying 
representations which .iudergo the same rules that apply to extrem e- 
extremity . 
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Whether English speakers have actually Internalized such a 3 

rule as Che VSR as C&H claim is somewhat questionable especially 

since contrary evidence has been collected by some investigators. 

Robinson (1967), in an unpublished Ph.D. dissertation, found that 

graduate students u£ English literature produced alternations but 

3 

that Grade 9 students did not. Unfortunately, in that study a 

group of non-language^ oriented adult speakers was not tested. More 

recently, Moskowitz (1972?), in a pilot study, reports that adult 

S^s rarely produce vowel alternation, as does Ohala (1973) in an 

unpublished paper. That so few < experimental studies have been 

conducted to date concerning such an important hypothesis as the 

VSR is unfortunate. The present investigation attempts to improve 

this situation with a thorough and systematic study of the productivity 

of vowel alternation. Given a meaningful sentence context, subjects 

(S^s) were required to select one of two suffixes, e.g., - Ic or - 1 1 y 

attach it to a base word, e.g., maze , and then pronounce the novel 

derived form. If vowel alternation is a valid psychological 

phenomenon, we would expect S^s to produce a pronunciation of [riaezlk] 

or [mazltly]. A pronunciation of [mi^zlk] or [meVzItv] would raise 

serious doubts as to the validity and generality of that phenomenon, 

and also of the VSR, F.ince there would' be no alternation to be 

accounted for. The cases of alternations already in the lexicon 

would be exceptions which speakers may or may not deal with according 

to such a rule as -the VSR. 

In this research, two experiments were conducted. The first 

experiment presented materials auditorily only, while the second 

presented orthographic materials as well. Orthographic stimuli 

were included because given that C&H contend that the orthographical 

representation of lexical ItemB in English generally represents thu 
underlying phonological forms of those items, one may well consider 

ERJC the possibility that English orthography may in 



ua4*rlyiag phonologic.l for». of tho.e it.-., oa. ..y v.U coa.id.r 
th« pclbillty thtt Baglith orthography nay In 

•om« way affect ordinary apeakere' pronuuclation of the Engllah 
vovala in derived foras. The effecta of five different base vow- 
• Xa [iV.l. [IV], [in, [o«]. and [a«] and five different suffixea 
-ic. -ical, - Ify . « ltv and -iah are inveatlgated In theae expar- 
Imenta. 

METHOD 
Experiment I 

Subiecta . The Sa were 12 male and 12 female native English 
•peakers who ware randomly selected from Introductory psychology 
claaaea at the University of Hawaii. Participation in the exper- 
iment fulfilled a courae requirement. 

Meteriale and Taek . CiH's analysis predicts that certain 
vowels occurring in the final syllable of a word will change 
when a darlvatlon of that base word la formed by the addition of 
cartAin auffixaa. Five of the baae vowela which the C4H theory 
pradlcta would change were selected for investigation. These 
critical baae vowels and their postulated alternationa in derived 
forms are: [av]-[i] as in divine-divinity, [Tv]--Ce] aa in 
•xtrema-extremlty, [ev]-[i] as in sane-sanity, [owj-- [a] as in 
verbose-verbosity, and [aw]--[A] as in pronounce-pronunciatlon . 

The five different suffixes selected for study were -Ic,. 
-ical, -ifX. -iah. All but the suffix -ish are pre- 

dieted by C4.H to trigger vowel alternat ion- in derived forms. 
Tha -iah suffix was included in the materials to see if it al*o 
vould rasult in changed derived forms since we do have the ex- 
ampla of tha Spa^n-Spaniah alternation in English. 

Tbara wera 26 base form items used in the experiment. Five 
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different ordinary English worUa were chosen as experimental 
Items for each of the five different base form vowels thus 
providing a total of 25 Items. One additional special item 
with [av] in the base form, the name Goldstein, was Included 
at the suggestion of Bailey^. The C&H analysis predicts that 
the vowel In the second syllable would, with the suffix -Ian, 
be realized as [ I ] In the derived from. Golds tel.nl an , as in 
reptile - reptilian . 

The 26 base words and suffixes used In the experiment are 
shown In Table 1. In that table the two suffix choices that 



TABLE 1 GOES HERE 



were presented to the S,s with each base word are also shown. 
It. should be noted that only one of the two suffix choices Is 
contextually appropriate, and further, that for each of the five 
words with the same target base vowel, a different suffix Ts 
appropriate to the context provided. In the table, the 
Inappropriate suffix choice for the provided context Is marked 
with an asterisk. While only one of the two suffixes yields 
the appropriate part of speech for the sentence context, 
nevertheless, the creation of a rerived form with either suffix 
is predicted by the C&H theory tc result in the same vowel 
change (except in the case of - ish . ) 

The task of choosing between two suffixes was presented to 
Ss 00 that they might not unduly focus their attention on the 
pronunciation of trte derived form which they were to create. Ss 
were instructed that the purpose of the research was to gather 
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information concerning suffix preference. 

The entire experiment was tape recorded and presented to the 
Sa wholly auditorily. The 26 items were arranged In a random 
order for presentation to tht S s . Each base word with its two 
suffix choices was introduced and presented to the Ss with a 
brief paragraph-like context. The last sentence in that context 
had a word deleted. The S waa required to say that sentence 
aloud, filling the blank with a derived word that was to be 
created by adding one of the two suffixes to the base word. The 
following is what S^s were presented for the item maze ; 

-The word is maze. A maze is a confusing path. Say maze. 

-Ready? [CLICK - a signal to S to respond aloud] 

-One suffix is -i£. Say -ic. 

-Ready? [CLICK] ^ 

-Another suffix is -Itv. Say -it^- 

-Ready? [CLICK] 

-[Ss were required to repeat the base word and the suffixes 
as a check to determine whether the Ss actually did re- 
ceive the intended stimuli and, further, to determine their 
pronunciation of the base word.] 
-Fill the blank with the word maze plus either -Ic or -itx: 
- The city library used to be a maze of shelve s. People had 

difficulty finding their way out once they got in. Then 

a new librarian improved things by arrangi np; the shelves 
around attractive reading areas. The libra ry was no longer 
BLANK. 

-The word is maze. The suffixes are -ic and "It^. The 
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sentence Is: The library was no longer BLANK. 
-Ready? [CLICK] 

-[The S was required to say the whole sentence aloud with 

the newly created derived form. ] 
Prior to the presentation of any of the 26 experimental 
items. Ss were presented a sample Item and a practice Item. On 
the sample Item, which was the base word piano with the suffix 
choices *-er and -let . the S listened to someone (on tape) make 
the response ( pianlat ). On the practice Item, which was the baae 
word astronomy with the suffix choices -er and *-lst, the S him- 
self was required to make the response (as tronooer) . The pur- 
poae of the sample and practice Items Is to familiarise the S 
with the test procedure and the requirements pf the task. 

The recorded experimental text consisted of five main sec- 
tions: (1) Introductory Instructions, (2) Final Inatructlons, 
(3) Sample Item, (4) Practice Item, and (5) Experimental Itema. 

Procedure . Each S was tested individually and with the same 
experiment tape. The E, a graduate student, tested all of the 
Ss. After being greeted by the E, the is were seated at a table 
on which there was a microphone. The E took a seat at a table 
nearby, out of the view of the S, and played the experiment tape 
which ran about 40 minutes. All of the Ss' responses were re- 
corded on tape. A brief post-experimental interview was con- 
ducted to determine if any of the Ss were aware of the true in- 
tent of the experiment, the observation of their pronunciation. 
Hone of the Ss indicated any such awareoesa. 

Scoring . From the recorded tape of the Ss* reaponses, two 
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■cortrs independent iy nranacribad Lhe S a ^ piununciaLlon of each 
baae wordp suffiXi and derived word. The transcript lono obtained 
.from each acorer were later compared. Any differences were eel-- 
tied by having the acorera replay, dlacuas and reacorc the dis- 
puted ltema« 

Experiment 11 

Subj acta > The S^s were 8 male and 8 feinalv; native K igiieh 
speakers who were selected on the same basld ar in Experiment 
It The S^s were placed in one of two groups » 8 to a group » with 
an equal number of males and females in each. The two groups of 
S^s are henceforth referred to as the Condition 1 and che Condition 
2 Ss. 

Materials and task » The materials and task were the u.ame as 
that of Experiment 1 except for the addition of two types of sup* 
plemencax material8| both of which were uf au orthographic nature* 
Thuei Experiment II S^s were presented materials visually as well 
as auditorily. 

The Condition 1 Sb received one card on which the base foita 
and the two suffix choices were printed. For the item maze > tne 
following card was presented: 

MAZE ^'^I:,, I 

" ■ ' " ■ '— --' ■ — — " i 

The Condition 2 Ss received tw . > cardo. The tlrot rard van rht? 
• «me card received by the CondicLon I ±fi . Ow ibc s jconrt card, 
however, was printed the two pobaible derivfj word&. For txample, 
for th« item mage . Condition 2 ij^c^ r^jct-lvt'a th -. following two 
cards: ^1^^ QOPV RVMLABU 
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MAZIC 

MAZIT Y 

The spelllngB of the derived forma followed this rule! Delete 
any final silent e of the base vord» and then add the auffix. 
Thus, maze plus -1^ became magic > and house plus became 
housif y . 

The recorded experimental text for lixper i nen t II was the 
same as that for Experiment I except that the Final Inscructions 
were varied to accommodate the supplementel preBentation of 
cards* In those Final Instructional S^s wecc informed Lha; they 
would also see cards with words and suffixes printed on them. Ss 
were given a set of printed cards and were asked to turn over a 
card whenever a new item was introduced. Ss under Condition 1 
were required to turn over one card while those under Condition 
2 had to turn over two* 

Procedure > The same as Experiment I except that one addl-- 
tional E, also a graduate atudent, was uacd to test ^s • 

Scor inR i The same as Experiment I* 

RESULTS 
Experiment I 

Valid Responses ♦ Since each of the 24> S^a made a response 
(the pronunciation of the created derived word) to each of the 26 
experimental items, a total of 624 responses were made in sill. 
Of the 624 responseSi 504 responses (24 S^s X 21 items) were for 
the 21 items for which the context approprlfite suffix choice was 

" ity > ^ if y i or ^ ica l while 120 responses (24 £s X 5 items) 

BEST COPY AVAiUBLE 
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were for the 3 itums for which the context appropriate aufflx 
cholco was -Isii. Since only one vowel change of any kind was 
produced out of all of the reeponees to - ieh suffix items (an odd 
[a*] wau the target vowel given by one for quagmi^rish) , the 
presentation of results will solely be concerned with the non-ish 
suffix items. Of the 504 responses, made to the group of non-ish 
suffix items, 50 were discarded for various reasons leaving a 
total of 454 valid responses. The analysis of results, which la 
presented following the section on discarded responses, will con- 
cern only the valid responses. 

Discarded Responses . Responses were discarded if the de- 
rived word which was produced: 1) had an odd strees (7 cases), 
e.g., [gra^ndfti], 2) had a syllable deleted (11 cases), e.g., 
[aneykol], 3) had a syllable added (5 cases), e.g., [miyzeyak], 
4) had a disjuncture, e.g., [henlkoWm — ekel], 5) had a fabri- 
cated suffix (4 cases), e.g., [snei'kabl], or 6) if the S gave 
no response (4 cases). A total of 41 responses were discarded 
according to these criteria. Approximately half of the discards 
(20) are attributable to three S.s . The other 21 discards ware 
distributed over 10 other S^s . 

In addition to these 41 discards, 9 responses of one S_ were 
discarded. All of these responses have a context inappropriate 
suffix affixed to the base word indicating perhaps that the 
was not concentrating sufficiently on his task. Such a large 
number of inappropriate suffix selections wag unusual in the 
experiment. (None of these discards had a change? predicted by 
the C i H theory.) PESy COPY A7flIL/lBLE 
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Vowel Changes . Only 12 responsea (2,6% of all reBponsea) 
exhibited the vowel change that le predicted by the C&H theory. 
While 34 other vowel changes did occur (7.5%), these were not 
changes predicted by the CiH theory. A total of 408 responaes 
(89.9%) showed no changes in pronunciation between the critical 
vowel n£ the base word and the target vowel of the derived word. 
These findings are shown in Table 2. In that table, "nature of 
change" indicates whether the target vowel in the derived form 
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has changed in accord with the C&H theory (C&H) , whether the 
target vowel has changed but not according to the C&H theory 
( Other ) , or whether no change has occurred at all ( None ) . 

C i.H Predicted Vowel Changes . The 12 responsea which were 
made in accord with the C&H theory were distributed over 11 S^s . 
Thus, less than half of the S.8 produced a derived word with a 
C&H target vowel change, and only one provided more than a 
single instance of that change. The exceptional S, produced two 
Cfiti changes, both [aV] - [i] altetnationfl. 

It is interesting to note that 10 of the 12 predicted C&H 
responses occurred when the critical Vowel [aV] i^ .^'-red in th( 
base word. Sih produced the C&H predicted vowe \ ij * »\ the de- 
rived word responses for 3 of the 5 different iteunJ sappb j re, 
(5 cases), tripe (3 cases), and Goldatein (2 caaes). No C&H 
predicted vcwel changes occurred in reaponae to the items snide 
and termite . The other 2 responaea which were predicted C&H 
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changes occurred in the derived forma of effete (predicted vowel 
[o]) and snojiU (predicted vowel [a]). 

iNon-C&H Predicted Vowel Changes . ., The 34 non-CiH target vowel 
changes ( Other ) occurred with items having 4 of the 5 different 
critical base vowels. No changes occurred for items having the 
critical vowel [o*^] in the base word. 

Over half (18) of the target vowel changes occurred in re- 
sponse to base Items having the critical vowel The data 
shows that 12 of the 18 changes for Che [1^] base items appeared 
in response to one item, ef f ete » and that in all cases the vowel 
produced In the derived form was [l]. That same target vowel [i] 
was the . nly one which appeared in the derived words for the other 
6 items with the critical base vowel [Tv], cent ipede (2 cases), 
concrete (2 cases) and kerosene (2 cases). A relatively large 
number of responses (8) was also given in response to two items 
with the critical vowel [zv] in the base word. The items were 
sapphire (5) and Goldstein (3) « Table 3 (upper halt) lists the 

TABLE 3 GOES HERE 



nature and the frequency of all of the non-C&H predicted changes 
and identifies the items to which such responses occurred. 

Experiment II 

Valid Responses . Since each of the 16 S_s made a response to 
each of the 26 experimental items, a total of 416 responses were 
made in all. The 8 S,s under each of the two conditions provided 
208 responses. Of the 208 responses in each condition, 168 
responses (8 S,s X 21 items) were to the 21 items for which - ish 

BEST COPY mmiE 
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was not the context appropriate suffix choice while 40 responses 
(8 Sb X 5 items) were to the 5 items for which - ish was the con- 
text appropriate suffix choice. Since only one vowel change was 
produced (a C&H predicted vowel change, [i], for the item Quag- 
mire ) out of all of the responses to - ish suffix items, the pre- 
sentation of results will solely be concerned with the non-ieh 
suffix items. 

Of the 168 responses made to the non-ish suffix items of 
Condition 1, 3 were discarded leaving a total of 165 valid re- 
sponses. Of the 168 responses of Condition 2, 13 were discarded 
leaving a total of ISS valid responses. Discards were made 
according to the same criteria used In Experiment 1. The anal- 
ysis of results will concern only the valid responaee. 

Condition 1 

Only 7 responses (A.2X) exhibited the vowel change that is 
predicted by the C&H theory. There were 3 responses (l.BZ) 
which were vowel changes not predicted by the CiH theory. A 
total of 155 responses (93.931) showed no change in pronunciation 
between the critical vowel of the base word and the target vowel 
of the derived word. 

The 7 responses made in accord with the C&H theory were 
made by three ^s , mainly in response to base words with the crit- 
ical vowel [a^] ( sapphire . termite . and Goldstein ) . The 3 Other 
vowel changes which occurred, all occurred in response to base 
items with the critical vowel lT^L The 3 responses (1.8X of all 
responses) were made by 3 diffetent S^s . Two of the responses 
were to the iten effete , one wae to kerosene ♦ In all cases it 
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was the [1^] - [ij alternation which occurred. 

Condition 2 

Only 8 responsea (5.2%) exhibited the vcwel change predicted 
by the CiH theory. There were lA responses (9. OX) which were, 
vowel changes not predicted by the C&H theory. A total of 133 
responsea (85.8%) showed no change in pronunciation between the 
critical vowel of the base word and the target vowel of the 
derived word. A comparison of the distributions of responses 
for Condition 1 and Condition 2 on the basis of the C&H, Other 
and None categories shows a statistically significant difference, 

- 8.63, £ < .02. This effect is primarily due to the rela- 
tive number of Other responses for the Conditions. Table 2 
shows the distribution of responses for these Conditions and 
that for Conditions 1 and 2 combined, for Experiment I, and the 
distribution for Experiments I and II combined. 

The 8 C&H predicted vowel changes occurred in response to 
two critical base word vowels, [jv 1 ( sapphire , termite, srOde) 
and [o«] ( trombone . h oneycomb ) . These responses were distributed 
over 5 S_8 . The 14 Other vowel changes which occurred were dis- 
tributed over 7 S s . Table 3 (lower section) lists the frequency 
and kind of change, and identifies the items to which such 
resporiB^ib occurred. Of the 14 changes, 8 occurred in response 
to baae Uema with '.he critical vowel [1^1, and 3 to items with 
vowel 2 to :ov:, and 1 to 5 of the 8 [Tv] responses 

were made to the item effete , and all three of the [av] responses 
were made to the item sapphire . 

BEST COPY /tVAIUIBLE 
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Exp eriaenta I & II Combined 

The diatrlbution of reeponuLta for both Experiments I and II 
way be combiued to provide an overall assessment of effects; 
especially since the differencu between the dian rlbution of 
retiponaea for Experiment I and for Experiment 11 combined (see 
data in Table 2) is not algnlficant, " 3.56, d_f - 2 . 

Vowel Changes . Of the total of 774 responses, 27 (3.5X; 
are vowel changes in accord with the CiH theory and 51 (6.63;) 
are changes not in accord with that theory. There were 696 
responses (89.9%) which showed no change whatsoever. Both the 
number of C&H and Other responses are significantly less than 
the number of Non e responses. For the difference between C&H 
and None . " 619.03, 2 ^ -001, and for Other and None, 
X ■ 556.93, £ < .001. The trend of do change In the vowels of 
the derived words is clearly the predominant one. 

A tabulation of the frequency of target vowel changes In 
the derived words by critical base vowel and nature of change is 
shown in Table 4. 
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The suffix which is listed is the contextually appropriate one 
for the base item. In reading the table, the results for the 
basR item mundane . for example, indicate that regarding the 
pronunciation of the target vowal for the derived form 
(mandanity)s 36 of the 37 Sa did not change their pronunciation, 
1 S changed in a way not predicted by C&H, and no S changed in 

BEST COPY AVAILABLE 
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accord with thu C&H theory. 

C&H Prcd ict p.a Vowel Chnngos. Of the 27 responsea predicted 
by the C6.H theory, 20 were given in response to base items with 
the vowel [a^]. The frequency of 20 [ a ^ ] responaea is signif- 
icantly great er than that for any of the other base vowels. For 
the difference between the zero [ ] responses, < ^ • 20,00, 
2 < .001, bvitween the 1 [a"] response, ■ 17.19, £ < .001, 
between the 2 [ ] responses, x " 1^-73, £ < .001, and between 
the 4 [qw] responses, x - 10.67, £ < .01. 

Of the 20 [a^] responses, 9 were given to sapphire , 4 to 
ipti . 3 each to Goldstein and termite and 1 was given to snide . 

The largest difference, that between sapphire and snide is 

2 

significant, x " 6.40, £ < .02. All other differences are 
not signif icant . 

Non-C&H Predicted Votyel ChanRes . Of the 51 Other vowel 
change responses, 29 were given in response to base items with 
the vowel [ly]. The 29 [lO responses is significantly greater 
than the frequencies for any of the other base vowels. For the 
difference between the zero Co"] responses, x^ " 29.00, £ < .001, 

between the 5 C eV ] responses, X ' ■ 16.94, £ < .001, between the 

— 2 
6 [a«] responses, x ■ 15.11, £ < .001, and between the 11 [a^ 

2 

responsea, x ■ 8.11, £ < .01. The frequency of 11 [aV] re- 
sponses, of 6 Ca«] responses, and of 5 [eV] responses is each - 
significantly higher than the frequency of zero[ow] responses, 
where - 11.00, £ < .001, x^ - 6.00, £ < .02, and x^ - 5.00, 
£ < .05, respectively. No other difference is significant. 
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Suftl x Di f{ur o ncc8 » A Kutnmary of the target vowel changes 
in derived worda by concxt appropriate suffix and critical base 
vowel for C&H changes ard 0 1 h u r changes la shown in Table 5. 
With regard to the CiH changes, the -JU suffix total Is highest 



TABLE 5 GOES HERE 



with a frequency of 13. While the difference between -Ic. (13) 
and - ical (5) is not significant, the difference between 13 - ic 
and the 3 - ity and 3 - ify totals la significant, ■ 6.25| 
£ < .02 in both cases* 

The significant suffix differences apparently are not due 
to an effect of the -l_c suffix alone because most of the -l_c 
responses occurred mainly in conjunction with one base vowel, 
[av]. The frequency of [iv] base item responses Is much higher 
than that of any of the other base item vowels. (The frequency 
of 17 [iv] base item responses is significantly higher than the 
zero responses for the base vowel [Xv], ■ 17.00, £ < .001, 
than the 1 response for [ a « ] and [iv], x^ " 14.22, £ < .001 in 
both cases, and than the 3 responses for [5*^], x^ " 9«80, £ < .01) 
The significant suffix differences may, therefore) be due to an 
Interaction effect of the -1^ suffix with the base vowel [a^]. 
However, because all 9 of the -l_c responses In the [iv] vowel 
category were in response to but a. single item, sapphire (there 
was only this one experimental item which both had an [aVj crit- 
ical base vowel and took an -ij: suffix), the possibility remains 
that the observed differancas are due Instead to the effect of 
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some Idiosyncratic feature of that particular word. 

With regard to the Other target vowel changes, the - i ty 
^' and -Ix suffix items received the highest number of responses. 

The difference between the frequencies for the - ity (20) an4 

"l^ (^^) suffix responses is not significanti as are the 
differences between the frequencies of the - ical (8) and the 
if y (6) responses with that of the frequency of the -ix re- 
spones. However, the differences between the 20 - 1 ty responses 

and both the 6 - 1 f y and the 8 - leal responses are significant, 

2 2 
X ■ 7.54, £ ^ -Olt X • 5.14, £ < .05, respectively. 

Here, too, as was noted for the C&H predicted changes, 

the significant suffix differences apparently are not likely 

due to the effect of certain suffixes alone, for, 19 of 20 

"■ 1 ty responses were made to but one base word with the vowel 

[TV], effete , and 12 of the 14 -^ic responses were to two items 

sapphire (7) and snout (5). Again, the possibility of an effect 

due to some idiosyncratic feature of the base word cannot be 

ruled out • 

Sex Differences . No significant difference In the per- 
formance of males and femalofi was found Lo obtain In any as- 
pect of either experiment. 

DISCUSSION 

Validity of VSR and Allied Rules . The results show that 
the C&H predicted vowel alternation seldom occurs. The dii- 
ferencea between and within experiments show no change in the 
critical vowel from th#i base to the derived forms for 90Z of 
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tho rosponnos. Overall, onlv 3.5% of the rosponsen affirir tho 
(•Ml prodictinn. It i. interes tincj to note that 20 of tho 27 rM- 
prodictcd vowol chanqc responses were given to base words with 
the critical vowel [H ] , The item sapphire + ic produced most of 
these chanqes. That only the l5''-il alternation is productive to 
any extent indicates the possibility that a vowel specific rule 
is operating here for some individuals. It is also ^/orth noting 
that of the non-C&H predicted vowel changes, most were in response 
to one item with the critical vowel [i^l and the -itx suffix, to 
effete + itir. Again, it is possible that a vowel specific laxing 
rule is operating here for some individuals. Such a rule, if it 
were valid, would be one that operates on the phonetic represen- 
tation of the base form to provide a corresponding lax vowel in 
the phonetic representation of the derived form. 

Besides clearly indicating that vowel alternation seldom 
occurs, the findings show that laxing both in the Trisyllabic 
environment (base forms taking the -i^, -itl, and -ical suffixes) 
and in the suffix-specific environment (base forms taking the 
-ic suffix), also seldom occurs. Since C&H's VSR can be a general 
rule only to the extent that laxing is a general rule (according 
to C&i:, the underlying representation must be laxed in order for 
the predicted derived form to be realized) , further evidence 
against the generality of the VSR is provided. It is evident that 
C&M's claim that the VSR is a psychologically real and general 
rule is one that is highly dubious. 
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C&ll's contention that the VSR is a psychologically real and 
general rule is based on the judgement that derived forms with 
vowels that alternate are regular while forms which do not 
alternate are irregular. Thus, the derived forms obscene-obscenity, 
meter - metric , and nation - national are viewed as regular while 
obese -obtsity, scene - scenic , phoneme -phonemic , vocation - vocational , 
and transformation - transformational are viewed asirregular. Since 
the findings of this study indicate tnat vowel 
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aUutnalion is largely non-productive, it must be admitted that 
such ruU-.. as llu. VSU account at best for exceptions, exrcplions 
. lo ihe creative pal I em ot no vowel change in derived forms. 
Thus, just as CiH have regarded verbs such as kee£-ke£^ as 
irregular but those such as seep-seeped as regular so, too, must 
derived forms with alternating vowels be regarded as irregular. 
Clearly, the productivity of a rule-~the creative aspect of 
language use-is a deciding factor in the judging of regularity. 

that the criterion of productivity is assigned so critical 
a role in the determination of the validity and generality of a 
rule such as the VSR should not be surprising. Productivity is 
essential for distinguishing, as Maher (1971) neatly puts it, 
between generative phonology (the creative generativity of living 
language) and etymology. Sapir (1921) cautions against being 
••misled by structural features which are mere survivals of an 
alder stage which have no productive life and do not enter into 
the unconscious patterning" [p. UO], as does Marchand (1969) 
who states. "Productivity of a derivative type therefore cannot 
be overlooked in a correct description of a linguistic system, 
and the linguist who neglect, this particular factor [productivity) 
will be counting 'dead souls' as live people," Ip. 5) 

Because vowel alternation in derived forms seldom oc .rred, 
there is some question as to whether alternations already in th, 
language are to be accounted for by rule at all. It is possibL 
that no rule is involved and that simply representations of both 
the base and the derived forms are what is listed in the Lexicon. 
(See Steinberg. 1973 and lisie^h, 1972 for details concernin-, such 
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a proposal.) However, allowing that speakers may have such rules 
as Uiu VSK to account for vowel alternations, It must be admitted 
lhal llicsi' rules account only Tor exceptions, i.e., exceptions 
to llie creative pattern of no vowel change in derived forms. 
Since such rules are based on a non-productive exceptional 
phenomenon, there is little basis for the C&H claim that these 
rules are "general." To complicate the whole of English phonology 
simply to accommodate some exceptions is hardly justifiable. 
If rules are to be used in the generation of these exceptional 
lexical items, it would 
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seem fur more roaBonable to mark such Items In the lexicon to 
undergo Hpecial rules which would generate tlie alternaclons. 
(See Krohn, 1972a and 1972b for such a proposal.) 

PerhapH a word should be aald about some objections which 
mlgl.t be ralaed with respect to our conclusions. If, for example, 
one wished to argue that the VSR and other allied rules do not 
operate for the novel derived forms produced In this experiment 
because such a form, e.g., mazlc . Is not regarded as a meaning- 
ful whole word by S s , then It should ,be pointed out that this 
atudy provides two pieces of evidence to the contrary : (1) Ss 
generally selected the context appropriate suffix. Unly 18 con- 
text inappropriate choices were made in the entire study. (2j Sa 
generally assigned normal stress to novel derived forms. They even 
shifted primary stress from the initial syllable of ail multi- 
syllabic base forms to the pre-sufflx syllable in the derived 
form. Thus, h(^neycomb . quigmire . Gdldstein . s^pph lr^ . Mrosene , 
cc^ncrete , and centipede which received primary stress on tlie first 
syllable, had their stress shifted to the last syllable before the 
suffix, in their derived forms honey comblcal . quagm/r i sh , Gold- 
steinian , sapphf rlc . kerosenical , concr^tify . and centipedi c. 
Such a shift, by the way, la predicted by Halle & Keyser's (1970) 
Main Stress Rule of English. In the very few casea where such 
a shift did not occur, other errors, most commonly the loss of 
one or more syllables (e.g., termlfy ) were also involved; even 
in these cases the Main Stress Rule appears to be operating. Such 
evidence strongly indicates that Ss did regard the novel derived 
forms as meaningful whole words. BEST COPY AVfllUBLE 
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Ano'uher possible objection, one that might be raised by 
proponents of the C &H analysis is that such an analysis can 
account for the results of this investigation by taking Into 
account boundary markers.^ It could be said that the alterna- 
tion or nonalternation of vowels is simply a matter of whether 
a (non-formative) word boundary (If) appears between the base 

form and the suffix whenever the Laxing Fule is supposed to 
6 

operate. It might be argued that because novel derived forma 
such as mundanZ/ity are not already in the S's lexicon, such forms 
would not be subject to the (not formalized) C&H rule that hanges 
a // boundary to a + (formative) boundary,^ and th t since the 
Laxing Rule operates on the base form plus suffix when a + boun- 
dary is present and not when a // boundary is ^resent, then if the 
// boundary is not removed for novel derived ^orms, the application 
of the Laxing Rule would beblocked. In such a case the resulting 
derived forms would not alternate but would have the sane vowel 
as the base form. Such an outcome would be ir accord with the 
findings of this study and at the same time would preserve the 
validity of the VSR. Laxing Rule. etc. This solution might be 
thought to be a viable one until it is realized that the Main 
Stress Rule would also be blocked from shifting the primary stress 
in derived items by the presence of the // boundary. Since, as 
was noted previously, stress did indeed shift as predicted in 
the experiments, it then appears that the if boundary was removed 
by the Ss. If that is the case, and the Laxing Rule (which is 
ordered after the Main Stress Rule) could have applied, why 
didn't alternation occur? Again, it seems necesnary to conclude 
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that the set of rules which CiH poait to account for vowel 
alternation ia not a valid one. 

Validity of t, he C&H UPRs . In the C&H analysis, the rules 
governing the vowel alternation phenomenon provide a major part 
of the link between UPRs and the corresponding phonetic represen- 
tations. Without the VSR and allied ruJes, lexical items with 
tense vowels in their phonetic representation, vowels such as 
ITv. ev, av, ov, iw , uw. qw), cannot be generated from the C&H 
UPRs. Consequently, the finding that C&H'a VSR is virtually 
nonproductive and thus cannot be a general rule of English ren- 
ers Invalid most of their underlying phonological representations 
for lexical items. What is required therefore is the postulation 
of UPRs that are considerably leas abstract, i.e. closer to the 
phonetic level of representation, than they are in the C&H 
analysis. Proposals pertaining to such representations have 
been offered by Krohn (1972b) and Steinberg (1973). 

UPRs and Dialect Variation. The necessity for a major 
revision of C&H's (iPRs renders less credible their rather 
extravagant claim (Chomsky {.Halle, 1968) that, "It is a wide- 
ly confirmed empirical fact that underlying representations are 
fairly resistant to historical change, which tends, by and large, 
to involve late phonetic rules." (p.A9J It is based on this 
claim that C. Chomsky (1970) asserts that a UPR based ortho- 
graphy would be adequate for "both British and American English, 
and the vast range of Englic^ dialects that exist within each 
country and around the world." (p.;295 ] Despite t^ o. CSH 

BEST COPY AVAILABLE 

27 



24 

assertion chat It la a "widely conflrned tnplrlcal fact" that 
UPRs are resistant to historical change (one which Klparaky 
(1968:187) does not share since he postulates different UPRs 
for two closely related Swiss-German dialects), this study 
cltova reason to believe that this view Is erroneous. The 
invalidation of the vSR as a general rule, with the consequence 
that underlying forms must be represented at a level closer to 
the phonetic level, leads one to expect that the UPks of lexical 
items will vary considerably from dialect area to dialect area. 

Optiroality of Current EnRlish Orthography . Cf.H maintain 
that current English orthography Is near optimal. For C&H 
this means that the orthography la "rather close" to the t'PR 
(Chomsky & Halle, 1968:184n). According to this view, the 
alternating vowels of, say, extreme - extremity are not represent- 
ed by separate symbols In the orthography since their different 
phonetic realizations are accounted for by general rules. How- 
ever, since according to the experimental evidence the rules 
posited by C &H co account for the vowel alternations are not 
general rules, and since most of C&H's UPRs of lexical Items 
are of dubious validity, the C&H claim about English spelling 
being optimal is without foundation. No orthography based on 
C&H's UPRs of lexical Items could be optimal (according to C&H's 
notion of optlmallty), for such UPRs do not represent a phono- 
logical level that Is psychologically real for English speakers 
(sec Steinberg, 19?3 for further details). 

The C&H Vlfew of the Speech and Reading Processes . In what 
is essentially an elaboration of the C&H position on language 
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performance. C. Chomsky (1970) comment. follow., ". . . i„ 
Che cour.e Of acqutrlng hi, language he (a apeaker) has Internal- 
ized the rulea of his phonological .yatem. and as a mature apaak- 
er he'oparatea In accordance with them both In speaking and In 
comprehending the spoken language." [p. 291] She goes on to 
discuss the suitability of current English orthography for read- 
ing : "Consider ... the common Items of words such as coura.e / 
" iUiili-us/anM^e^. or photograph/ photoaranh-v / 
fhotO B raph-lc . Although the phonetic variations are con.lderabla. 
they are perfectly automatic, and th. lexical spellings can ignore 
them. They will be introduced by the phonological component. 
Of course, the conventional orthography Ignore, them aa well. 
These are good example, of ca... where th. conventional ortho- 
graphy, by corresponding to lexical .p.lUng ,.,h„ ^^.n phonetic 
representation, permit. ImmedUte direct identification of the 
lexical Item In cue.tion. without requiring th. reader, to 
abstract away from the phonetic detail.. ,„d pre.ent. th. l.xic.l 
item directly, as It were." [p. 291-2) 

According to thi. vl.w. th. conv.ntion.l EngU.h .p.lltng 
of l.xlcal it.m.. which 1. do., to th. CtH UPR,, facilitate, 
th. re.ding proce.a b.c.ua. it p.rmlt. . r..der to recover 
th. meaning, of th. lexical item, r.th.r directly. Conven- 
tional orthographical r.pr...ntatlon. .r. thought to provld. 
an input to an Internalized underlying r.pr...nt.tlon . there- 
by obviating the need to u.« phonological rule. In the recovery 
of meaning. However, given the dublou. v.lldlty of the C 4H 
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VSR and UPRs, HaUe and the Chomskys' views on how Engllah 
spelling facllitatea reading seem highly Implausible. 

Impllca tiona for Teaching Ph onology and Read lnj^ . Because 
the learner must flrat know the phonological rules which relate 
phonetic representations to UPRs before he can learn a c&H UPR- 
baaed orthography, children would ordinarily be halfway through 
grade school by the time they would be ready to begin to master 
Buch an orthography. For, according to Halle and the Chomskya, 
"... full knowledg.i of the sound system that would corres- 
pond to the [UPR] orthography Is not yet possessed by the child 
of six or seven, and may indeed be acquired fairly late." 
(C. Chomsky, 1970:301] C. Chomsky's solution to this problem 
of late acquisition of phonological rules is to accelerate the 
child's normal rate of language acquisition by teaching chem 
more lexical items. With regard to the acquisition of the VSR. 
she advocates the teaching of a rather sophisticated vocabulary 
In the early grades. She proposes that "Extending the child's 
vocabulary to include Latlnate forms and polysyllabic derived 
forms Is one of the best ways to provide him with the means of 
constructing the phonological system of his language more fully 
as he matures. He ought to become familiar with word groups 
such as industry - industrial , maior - majority . history - historical - 
historian, wide - width , sign - eignature . etc., and have their 
relationships mad«. explicit for him." (C. Chomsky, 1970:302 ) 
However, given the questionable validity of Chomsky and Halle's 
VSR, other allied rules and UPRs, it is evident that educators 
need not concern themselves with the problem of having students 
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acquire such rules and representaclona . Proposals of teaching 
materials and techniques which are based on such aspects of 
the C&H phonological analysis of English are clearly not well 
motivated . 
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7, Unless It can be shown that It has independent support, 

the rule is subject to the criticism of being ad hoc , i.e., 
of being motivated solely by the desire to get the derivation 
to come out right, or by the need to protect the C 6iH analysis ^ 
from experimental verification or falsification. 
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TABLE 1 

EXPERIMENTAL ITEMS GROUPED BY CRITICAL BASE WORD VOWEL 

BASE* SUFFIX BASE SUFFIX 

CHOICES^ CHOICES 



[ev] - [ae] 






[ow] - [a] 








maze (N) 


-ic 


*-ity 


trombone (N) 


-ic 


*. 


ity 


munda,ne (A) 


-ity 


*-ical 


overgrown (A) 


-Ity 


*. 


ical 


drape (N) 


-ify 


*-ic 


etone (N) 


-ify 


*. 


ic 


snake (N) 


-ical 


*-ify 


honeycomb (N) 


-ical 


*. 


ify 


Jade (N) 


-ish 


*-ity 


chrome (N) 


-ish 


*. 


ity 


Crv] - Ce] 






Caw] - [,] 








centlpiede (N) 


-ic 


*-lty 


snout (N) 


-ic 


*. 


Ity 


effete (A) 


-ity 


*-lcal 


ground (A) 


-ity 


*. 


ical 


concrete (N) 


-ify 


*-lc 


house (M) 


-ify 


*. 


ic 


kerose^ne (N) 


-ical 


*-ify 


trout (N) 


-ical 


*. 


ify 


Crete (N) 


-ish 


*-ity 


mouse (M) 


-ish 


*. 


ity 


Cav] - [1] 






• 








8apphl,re (N) 


-ic 


*-ity 










snide (A) 


-Ity 


*-ical 










termUe (N) 


-ify 


*-ic 










tripe (N) 


-ical 


*-ify 










Goldstein (N) 


-ian 


*-ity 










quagol^re (N) 


-ish 


*-ity 











'The phonetic symbol! indicate the critical vowel of the 
base word and the C&H predicted vowel in the derived vord» 
respectively. N - Noun, A - Adjective. 

^The asterisk indicates the contextually inappropriate 
suffix choice. 



ERIC 



' • ^ 33 

TABLE 2 

SUMMARY OF RESPONSES BY EXPERIMENT AND NATURE OF CHANGE 

EXPE RTMF.NT No ♦ C&H Other None Tot a 1 

I -24 12 34 408 454 

% 2.6 7.5 89.9 100.0 

II Cond 18 7 3 155 165 

X 4.2 1.8 93.9 100.0 

II Cond 2 8 8 14 133 155 

X 5.2 9.0 85.8 100.0 

II Cond 1 & 2 16 15 17 288 320 

X 4.7 5.3 90.0 100.0 

I & II 40 27 51 696 774 

% 3.5 6.6 89.9 100.0 
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TABLE 3 

FREQUENCY OF NON-C&H PREDICTED RESPONSES ( OTHER ) 
BY CRITICAL BASE VOWEL FOR EXPERIMENTS I AND II. 
Experiment I (Total ■ 34) 
f ITEM 



ALTERNATION 



Base Derived 



av 
av 
aV 
aV 
a« 
©y 

ev 
TV 
TV 



i 18 effete (12), centipede (2), concrete (2), 

kerosene (2 ) 

a 3 sapphire (3) 

TV 3 Goldstein (3) 

a 1 sapphire 

e 1 sapphire 

a 5 snout (5 ) 

1 2 mundane (1), drape (1) 

Tv 1 snake 

Experiment II Condition 1 (Total - 3) 

1 3 effete (2), kerosene (1) 

Experiment II Condition 2 (Total - 14) 
1 8 effete (5), kerosene (2), concrete (1) 



aV 
aV 
iv 

aw 

ov 



a 

e 



a 

1 

Tv 



tripe 

sapphire 

sapphire 

house 
6_nak_e 

d r n 1 . ti 
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TABLE 4 

EXPERIMENTS I & II COMBINED. 

RESPONSES BY CRITICAL BASE VOWEL, BASE WORD AND 





NATURE OP CHANGE. N - 


40 




Base 
maze 


Suffix 


C&H 


Other 


None 


Total 


Ic 


0 


0 


38 


38 


munda^ne 


Ity 


0 


1 


36 


37 


dr£pe 


ity 


n 

w 


2 


38 


40 


8n£ke 


leal 


0 

0 


5 


J t. 
144 


34 
14 9 




% 


0.0 


3.4 


96.6 


100.0 


centipede 


ic 


0 


2 


34 


36 


effete 


ity 


2 


19 


14 


35 


concrete 


if y 


u 




31 


34 


ke ro8£ne 


ical 


0 


5 




38 


2 


29 


112 


143 




% 


1.4 


20.3 


78.3 


100.0 


tromb£ne 


ic 


3 


0 


37 


40 


overgrown 


Ity 


0 


0 


37 


37 


B t£ne 


if y 




A 
V 


40 


40 


honeyco^mb 


ical 


1 


0 






4 


0 


148 


152 




% 


2.6 


0.0 


97.4 


100. C 


snout 


ic 


1 


5 


32 


38 


ground 


ity 


0 


0 


36 


36 


house 


ify 


0 


1 


39 


40 


trout 


ical 


A 
U 


0 


38 


38 


1 


6 


145 


152 




% 


.7 


3.9 


95.4 


100. 


sapphi^re 


ic 


9 


7 


24 


40 


snjLde 


ity 


1 


0 


31 


32 


terml^te 


ify 


3 


0 


29 


32 


tr l^pe 


ical 


4 


1 


31 


36 


Goldstein 


ian 


3 


3 


32 


38 


20 


11 


147 


178 




% 


11.2 


6.2 


82.6 


100. 




Grand Total 


27 


51 


696 


7 7A 




Percentatje 


3.5 


6.6 


89.9 





ERIC 



39 



36 



TABLE 5 

EXPERIMENTS I & H COMBINED. 
CM, AHD OTHER RHSPONSES BY CRITICAL BASE VOWEI, AND SUFFIK 

CUOMSH-iLX'LUiE CHANGES 




Bane 

Vowel 


'i c 


It V 
1 1 y 


Ify 


leal 


ev 


0 


0 


0 


0 


TV 


0 


2 


0 


0 


o« 


3 


0 


0 


1 


a« 


1 


0 


0 


0 


av 


9 


1 _ 


3 


4 


Total 


13 


3 


3 


5 



OTHER CHANGES 



Base 
Vowel 


Ic 


ity 




oV 


0 


1 


2 


TV 


2 


19 


3 


ow 


0 


0 


0 


aw 


5 


0 


1 


av 
Total 


14 


0 
20 


0 
6 



leal 
2 
5 

0 

0 

1 
8 



Ian 



3 



3 



Total 
0 
2 
4 
1 

20, 
27 



Total 
5 
29 
0 
6 

11 _ 
51 



ERIC 



40 



